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Ant iox idants  are a type o f  molecule that  can neutra l ize harmfu l  
substances,  cal led “ f ree rad ica ls” ,  which can damage l iv ing ce l ls .  Free 
rad ica ls  are a lso responsib le for  food spoi lage and the degradat ion of  
o ther  mater ia ls  such as gasol ine,  rubber  and lubr icat ing o i ls .  
Ant iox idants  that  are usefu l  in  protect ing ce l ls  f rom f ree rad ica l  
damage usual ly  take the form of  enzymes in  the body,  cer ta in  v i tamins 
and spec i f ic  pept ides found wi th in  the ce l ls .  
 
“Free rad ica ls”  are produced dur ing normal  ce l lu lar  funct ions wi th in  the  
body.  A f ree rad ica l  is  a  molecule that  is  miss ing an e lect ron,  which 
g ives i t  a  charge,  making i t  unbalanced.  To neutra l ize th is  charge,  f ree 
rad ica ls  t ry  to  capture an e lect ron or  g ive up an e lect ron f rom/to a  
ne ighbor ing molecule through a process ca l led “ox idat ion” .  When th is  
occurs,  the ne ighbor ing molecule then becomes a f ree rad ica l  that ,  in  
turn,  t r ies  to  capture or  g ive up an e lect ron f rom/to another  
ne ighbor ing molecule,  set t ing up a chain react ion that  can damage 
many molecules wi th in  a ce l l .  An ant iox idant  molecule ha l ts  th is  chain  
react ion by e i ther  a)  dest roy ing the f ree rad ica ls  before they in i t ia te 
the chain react ion that  leads to  ox idat ive ce l l  damage;  or  b)  as a f ree 
rad ica l  i tse l f ,  captur ing or  g iv ing up an e lect ron to  s tab i l ize and 
neutra l ize the dangerous f ree rad ica ls .    
 
About  f ive percent  o f  the oxygen that  a  human breathes is  conver ted 
in to  f ree rad ica ls ,  but  the presence of  f ree rad ica ls  is  not  a lways 
det r imenta l .  Some f ree rad ica ls  are produced dur ing normal  
metabol ism and are essent ia l  to  suppor t  cer ta in  bodi ly  funct ions.  For  
example,  when t issue is  d iseased or  damaged,  the host ’s  immune 
system sends whi te  b lood ce l ls  to  the s i te ,  where they produce f ree 
rad ica ls  as par t  o f  an ef for t  to  dest roy a fore ign invader .  
 
However ,  as the body ages and is  exposed to  env i ronmenta l  po l lu tants ,  
such as smog,  c igaret te  smoke and overexposure to  sunl ight ,  i t  can 
become saturated wi th  f ree rad ica ls  and the excess f ree rad ica ls  cause 
damage by captur ing or  g iv ing up e lect rons f rom/to key substances 
wi th in  ce l ls  in  the body.  The resul t ing react ions can,  among other  
th ings,  make the af fected ce l ls  more suscept ib le  to  cancer-caus ing 
chemicals ;  increase the r isk  of  hear t  d isease by ox id iz ing low-densi ty  
l ipoprote in  ( “bad”  cholestero l ) ;  and increase the r isk  of  cataract  
format ion.  
 
Glutath ione is  the most  s ign i f icant  ant iox idant  produced by a ce l l .  I t  
par t ic ipates d i rect ly  in  the neutra l izat ion of  f ree rad ica ls  and react ive 
oxygen compounds and main ta ins other  ant iox idants ,  such as v i tamins  
C and E in  the i r  act ive forms.  In  addi t ion,  g lu tath ione can in teract  wi th  
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many organic  and inorganic  substances and ass is t  the body in  
detox i fy ing them. 
 
When g lutath ione is  ingested by mouth,  absorpt ion in to the body is  
negl ig ib le and,  thus,  i t  must  be manufactured ins ide of  the ce l l .  I t  is  a  
t r ipept ide made up of  three amino ac ids,  cyste ine,  g lyc ine and g lu tamic 
ac id .  Both g lyc ine and g lu tamic ac id  are readi ly  avai lab le  in  the d iet  o f  
most  ind iv iduals ,  but  cyste ine is  not ,  making i t  the ra te- l imi t ing 
substance for  g lu tath ione synthes is  wi th in  the ce l l .  As the f ree amino 
ac id ,  cyste ine is  potent ia l ly  tox ic  and is  broken down in  the 
gast ro in test ina l  t ract  and the b lood.  The most  s tab le form of  th is  amino 
ac id  is  as cyst ine,  which is  two cyste ine molecules l inked together  by a 
d isu l f ide bond.  Cyst ine is  not  broken down by s tomach ac id or  
proteo ly t ic  enzymes and is  readi ly  absorbed.  I t  is  rapid ly  reduced to  
two cyste ine molecules when i t  enters  a ce l l .  
 
The prote ins a lbumin,  lactofer r in  and lacta lbumin found in  substant ia l  
amounts in  f i rs t  mi lk ing bov ine co lost rum  are excel lent  resources for  
cyst ine.  As shown in  the tab le be low,  taken f rom the Handbook of  Dai ry  
Chemist ry ,  the amount  o f  a lbumin is  h ighest  in  f i rs t  mi lk ing co lost rum 
and d imin ishes wi th  t ime af ter  b i r th .  Trans i t ional  mi lk ,  obta ined at  96 
hours (4  days)  a f ter  b i r th  of  the cal f ,  conta ins on ly  about  20% of  the 
a lbumin found in  f i rs t  mi lk ing bov ine co lost rum taken wi th in  6 hours 
af ter  b i r th.  Thus,  f i rs t  mi lk ing bov ine co lost rum conta ins approx imate ly  
5x more a lbumin than mi lk  and,  therefore,  cont r ibutes at  least  5x more 
cyst ine f rom a lbumin than mi lk .  
 

COMPOSITION OF 
DRIED BOVINE COLSTRUM & TRANSITIONAL MILK 

( f rom Handbook o f  Da i ry  Chemis t ry )  
 

       Hours     %         
            A f te r   To ta l      %      %   

Ca lv ing Pro te in   A lbumin    Lac tose   
          0   65 .10    42 .02     8 .11    

     6   48 .90    30 .79    13 .25    
                 12   41 .64    20 .37    25 .53    

                     24   35 .40    11 .59           31 .17   
          48   32 .64      8 .64    34 .64  
          72   32 .55     8 .18    36 .85  
          96   31 .73     6 .92    39 .83  
 
Lactofer r in  is  a  un ique prote in  capable of  b ind ing and t ranspor t ing i ron 
and copper  in to  cel ls  in  the body.  L ike most  o f  the b io log ica l ly  act ive  
substances in  complete,  h igh qual i ty  f i rs t  mi lk ing bov ine co lost rum, the 
largest  quant i t ies  of  lactofer r in  are t ransferred into  the co lost rum f rom 
the mother 's  c i rcu la t ion just  pr ior  to b i r th  o f  the ca l f ,  a  process that  
essent ia l ly  ceases,  due to  hormonal  sh i f ts ,  when b i r th  occurs.  
Subsequent  to  b i r th ,  on ly  comparat ive ly  smal l  amounts of  lactofer r in  
are found in  mi lk .   Recent  s tud ies at  a  major  veter inary d iagnost ic  
laboratory  have shown that  h igh qual i ty  f i rs t  mi lk ing bov ine co lost rum 
conta ins approx imate ly  400 ug/ml  o f  lac tofer r in.   
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Alpha- lacta lbumin is  a  prote in  produced by ce l ls  in  the udder  and found 
in  both co lost rum and mi lk .  I t  combines wi th  an enzyme to form a 
substance known as lactose synthetase,  which increases the ra te of  
lac tose (mi lk  sugar)  format ion by ce l ls  in  the udder .  As shown in  the 
tab le above,  lactose product ion in  the udder  is  lowest  at  b i r th  o f  the 
ca l f  and rap id ly  increases wi th  t ime.  This  occurs  pr imar i ly  because the 
ca l f  grows at  a very  rap id rate dur ing the per iod af ter  b i r th  and needs a 
lo t  o f  metabol ic  energy.  Lactose is  eas i ly  broken down dur ing d igest ion 
to  g lucose and galactose.  Under  the d i rect ion of  insul in- l ike growth 
factor -1 ( IGF-1)  and insu l in ,  g lucose is  conver ted to  g lycogen,  which is  
an excel lent  source for  the requi red metabol ic  energy.   
  
The obv ious conclus ion is  that  h igh qual i ty  f i rs t  mi lk ing bov ine 
co lost rum is  a  substant ia l  resource for  the cyst ine requi red to  form 
g lu tath ione in  ce l ls .  The fact  that  f i rs t  mi lk ing bov ine co lost rum 
conta ins substant ia l ly  more a lbumin and lactofer r in ,  as pr imary sources 
of  cyst ine,  than any subsequent  mi lk ing c lear ly  ind icates that  i t  is  a  far  
super ior  resource.  
 
Severa l  commerc ia l  products ,  such as MaxGXL and Immunocal ,  c la im 
to  be resources for  the nut r ients  needed to  form g lutath ione.  These 
manufacturer ’s  a lso c la im that  the i r  products ,  among other  th ings,  
compensate for  the body’s  accelerated use of  g lu ta th ione,  s t rengthen 
your  natura l  defenses,  decrease your  r isk  of  i l lness and guard against  
the ef fects  o f  the body’s  aging process.  A l though g lu tath ione p lays a 
ro le  in  host  defense and the ag ing process,  i t  is  not  the so le  
operat ional  ent i ty  responsib le  for  these funct ions.  Thus,  i t  is  lud icrous 
to  c la im such ef fects  for  products  whose so le purpose is  to  suppor t  
in t racel lu lar  generat ion of  the ant iox idant  g lu tath ione when these 
systems are hormonal ly  contro l led and the age-re la ted deter iorat ion of  
the systems is  due to  a d imin ish ing abi l i ty  o f  the host  to  generate the 
requi red hormones to  susta in  the i r  funct ions.  
 
There is  l i t t le  speculat ion about  the ef fects  o f  h igh qual i ty  f i rs t  mi lk ing 
bov ine co lost rum on the immune system s ince i t  is  wel l  documented in  
the sc ient i f ic  l i terature that  i t  is  an immuno-modulat ing agent  and has a 
broad in f luence on the funct ion ing of  the immune system fo l lowing 
rout ine d ie tary  supplementat ion.  Some of  the components in  co lostrum 
have one or  more ef fects  on the overa l l  regulat ion and funct ion ing of  
the immune system ( immuno-regulat ing substances) ,  whi le  o thers are 
very rest r ic ted in  what  they can do and,  thus,  the i r  benef i ts  may be 
very loca l ized in  the body,  ord inar i ly  exer t ing the i r  benef i ts  pr imar i ly  in  
the d igest ive t ract  (gut  protect ive factors) .  
 
Accelerated deter iorat ion of  ce l ls  and d imin ished metabol ism are  
normal  mani festat ions of  the ag ing process.  There are very  smal l  
quant i t ies  of  growth hormone in  complete f i rs t  mi lk ing co lost rum, but  
growth hormone is  an ext remely  potent  hormone and,  thus,  not  much is  
requi red.   I t  d i rect ly  a f fects  a lmost  every ce l l  in  the body and 
s ign i f icant ly  in f luences the development  o f  new ce l ls ,  caus ing them to 
generate at  a  more rap id ra te when a suf f ic ient  quant i ty  o f  the hormone 
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i s  present .  Sc ient i f ic  s tud ies have shown that  one of  the benef i ts  o f  
ingest ing even smal l  amounts of  growth hormone is  l imi ta t ion of  the 
deter iorat ion of  cel ls  assoc iated wi th  the aging process.  In  addi t ion,  
more recent  s tud ies have shown that  smal l  doses of  growth hormone 
can accelerate repai r  o f  the muscle damage associated wi th  congest ive  
hear t  fa i lure.   
 
Insu l in- l ike growth factor -1 ( IGF-1)  and i ts  c losely  re la ted counterpar t  
insu l in- l ike growth factor -2 ( IGF-2)  are  potent  hormones that  are found 
in  assoc iat ion wi th a lmost  every ce l l  in  the body and are a lso present  
in  f i rs t  mi lk ing bov ine co lostrum. IGF-1 is  the most  potent  and best  
descr ibed of  th is  pa i r  and is  the d i rector  o f  an IGF Bind ing Prote in 
Super fami ly  o f  prote ins.  IGF-1 and IGF-2 are present  in  a l l  mammals 
and,  in  every case,  have a very s imi lar  chemical  s t ructure regard less  
of  the spec ies.   
 
The main events  t r iggered by these hormones inc lude act ivat ion of  the 
process by which the ce l l  grows and reproduces i tse l f  and maintenance 
of  the metabol ic  pathways by which the ce l l  conver ts  g lucose in to  
g lycogen and uses amino ac ids to  create prote ins.   The actua l  pathway 
by which the cel l  uses g lucose and conver ts  i t  to  g lycogen is  f i rs t  
swi tched on by the b ind ing of  insul in  to  i ts  spec i f ic  ce l l  sur face 
receptors .   Glycogen is  s tored in  the l iver  and muscles and is  the 
reserve source of  readi ly  ava i lab le  energy when the muscles are 
exerc ised.   The IGFBP Super fami ly  a lso has a d i rect  ro le  in  how the 
ce l l  uses amino ac ids to  bu i ld  prote ins.   As we age,  the ab i l i ty  o f  our  
body to  create an adequate supply  of  IGF-1 is  d imin ished.   Thus,  by 
eat ing a wel l -ba lanced d ie t  and mainta in ing a constant  supply  of  IGF-1 
in  our  body,  we can keep the sh ip moving at  the r ight  speed and in  the 
r ight  d i rect ion.   And when we exerc ise th is  becomes even more cr i t ica l  
s ince there is  an increased demand for  g lycogen to  prov ide energy to  
our  muscles and the preference is  to  bu i ld  more muscle prote in .   Even 
more impor tant ly ,  as we age the ce l ls  in  our  body do not  reproduce 
themselves as wel l  and,  s ince IGF-1 is  a pr imary factor ,  a long wi th  
growth hormone,  in  the abi l i ty  o f  cel ls  to grow and reproduce,  i t  is  
h igh ly  des i rab le to have an appropr ia te leve l  o f  IGF-1 in  the c i rcula t ion 
through d ie tary  supplementat ion to  l imi t  the ever  increas ing rate of  ce l l  
death.  
 
Lept in  is  a  smal l ,  hormone- l ike prote in  that  is  present  in  f i rs t  mi lk ing 
bov ine co lost rum. I t  can suppress appet i te  and is  invo lved in  regulat ing  
the metabol ism of  fa ts .  Insu l in ,  which is  a lso found in  colost rum, and 
lept in  work together .  When insu l in is  present ,  mature fa t  cel ls  
(ad ipocytes)  in  the body re lease lept in.  I t  is  a lso be l ieved that  the s ize 
of  the fa t  ce l ls  is  a  major  factor  in  determin ing how much lept in  wi l l  be 
re leased,  smal l  fa t  ce l ls  re lease more than large fa t  ce l ls .   In  addi t ion,  
there are s i tes on the sur face of  the ce l ls  in  the pancreas that  produce 
insu l in  where lept in  can at tach.  Therefore,  a  c lose re la t ionship ex is ts  
between the contro l  o f  carbohydrate and fa t  metabol ism and a 
def ic iency in  lept in  may be assoc iated wi th  obesi ty .     
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From the above,  we can conclude that  making sure that  we have 
suf f ic ient  quant i t ies  of  IGF-1 and lept in  in  the b loodst ream, as would 
occur  by d ie tary  supplementat ion wi th  a h igh qual i ty  f i rs t  mi lk ing 
co lost rum, means assurance of  more ef fect ive regulat ion of  pro te in ,  
carbohydrate and fa t  metabol ism.  When th is  is  coupled wi th  a wel l -
ba lanced d ie t  and moderate exerc ise,  the end resul t  w i l l  be more 
muscle and less fa t  -  a  leaner  body mass.  This  becomes even more 
impor tant  as we age s ince metabol ism increas ingly  s lows natura l ly  over  
the years.    
 
In  compar ison to  products  that  on ly  o f fer  the nut r ients  necessary to  
suppor t  g lu tath ione generat ion,  f i rs t  mi lk ing bov ine co lost rum is  an 
amazing natura l  resource of  substances necessary to  suppor t  the 
development  and repai r  o f  ce l ls  and t issues,  inc lud ing,  among other  
th ings,  the cyst ine necessary to  generate the ant iox idant  g lu tath ione;  
assure the ef fect ive and ef f ic ient  metabol ism of  nut r ients ;  and 
maximize funct ion ing of  the immune system.  
 
However ,  i t  is  very  impor tant  to  recognize that  a l l  co lost rum products  
are not  the same and,  despi te  the c la ims made by the i r  manufacturers ,  
they do not  a l l  conta in  every benef ic ia l  component  a t  an opt imum 
concentrat ion and,  in  many cases,  they have been manipulated and 
may be miss ing some of  the essent ia l  components.  When choosing a  
co lost rum product ,  one should be cer ta in  that  a)  i t  is  made f rom only 
f i rs t  mi lk ing bov ine co lost rum col lected wi th in 6-8 hours af ter  b i r th  o f  
the ca l f ;  and b)  that  the co lost rum is  "complete"  and that  none of  the  
components have been removed,  inc lud ing the fa t .  I  have personal ly 
been responsib le  for  test ing of  severa l  d i f ferent  brands of  co lost rum for  
human use and can at test  that  the resul ts  prove that  the products  
d is t r ibuted by Immune-Tree conta in  the h ighest  qual i ty  complete f i rs t  
mi lk ing bov ine co lost rum avai lab le  today.  
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